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(54) ORGANIC ELECTROLUMINESCENT ELEMENT AND DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic electroluminescent 
element provided with an effective positive electrode structure on the 
lower surface side for effectively extracting light from a negative 
electrode on the upper surface side. 

SOLUTION: This organic electroluminescent element comprises a 
positive electrode A, a negative electrode K and an organic layer 10 
retained between them. The organic layer 10 includes an organic 
luminescent layer 103 for emitting light by the recombination of positive 
holes fed from the positive electrode A with electrons fed from the 
negative electrode K. The negative electrode K has a laminated 
structure of an extremely thin electron injection metal layer 1 1 and a 
transparent conductive layer 12, and is basically light-transmissive. The 
positive electrode A contains a metal belonging to the five or six group 
of the periodic table in at least a part abutting on the organic layer 10 
and is basically light-reflective. The positive electrode metal is selected 
from chromium, molybdenum, tungsten, tantalum or niobium. The work 
function of the positive electrode metal is less than 4.8 eV. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] It is the organic electroluminescent element characterized by including the metal which belongs to five 
groups of the periodic table, or six groups at the part to which said anode plate touches an organic layer at least 
in the organic electroluminescent element containing the organic luminous layer which emits light by the 
recombination of the electron hole to which it becomes from an anode plate, cathode, and the organic layer held 
among both, and said organic layer is supplied from this anode plate, and the electron supplied from this cathode. 

[Claim 2] Said metal is an organic electroluminescent element according to claim 1 characterized by being 
chosen from chromium, molybdenum, a tungsten, a tantalum, and niobium. 

[Claim 3] Said metal is an organic electroluminescent element according to claim 1 by which it is being [ a work 
function / less than 4.8eV ] characterized. 

[Claim 4] Said anode plate is an organic electroluminescent element according to claim 1 characterized by a 
reflection factor being 40% or more. 

[Claim 5] It is the organic electroluminescent element according to claim 1 which said anode plate is light reflex 
nature, and said cathode is light transmission nature and is characterized by emitting luminescence mainly from 
a cathode side. 

[Claim 6] The organic electroluminescent element according to claim 5 characterized by carrying out the 
laminating of said cathode, said organic layer, and said anode plate to order from the top to a substrate. 
[Claim 7] The scanning line for choosing a pixel and the data line which gives the brightness information for 
driving a pixel are arranged in the shape of a matrix. Each pixel The organic electroluminescent element which 
emits light according to the amount of currents supplied, The first active element which has the function which 
writes in a pixel the brightness information which was controlled by the scanning line and given from the data 
line, The second active element which has the function which controls the amount of currents supplied to this 
organic electroluminescent element according to this ****** rare ********** is included. The writing of the 
brightness information to each pixel It is carried out by impressing the electrical signal according to brightness 
information to the data line, where the scanning line is chosen. In the display which can maintain luminescence 
by the brightness according to the brightness information by which the brightness information written in each 
pixel was held at each pixel even after the scanning line was un-choosing, and the organic electroluminescent 
element of each pixel was held Said organic electroluminescent element consists of an anode plate, cathode, and 
an organic layer held among both. It is the display characterized by for said organic layer containing the organic 
luminous layer which emits light by the recombination of the electron hole supplied from this anode plate, and 
the electron supplied from this cathode, and said anode plate containing the metal belonging to five groups of 
the periodic table, or six groups in the part which touches this organic layer at least. 
[Claim 8] Said metal is a display according to claim 7 characterized by being chosen from chromium, 
molybdenum, a tungsten, a tantalum, and niobium. 

[Claim 9] Said metal is a display according to claim 7 by which it is being [ a work function / less than 4.8eV ] 
characterized. 

[Claim 10] Said anode plate is a display according to claim 7 characterized by a reflection factor being 40% or 
more. 

[Claim 1 1] It is the display according to claim 7 which said anode plate is light reflex nature, and said cathode is 
light transmission nature and is characterized by emitting luminescence mainly from a cathode side. 
[Claim 12] It is the display according to claim 11 which accumulation formation of each pixel is carried out on 
the substrate, and is characterized by the organic electroluminescent element contained in each pixel carrying 
out the laminating of cathode, an organic layer, and the anode plate to order from a top to this substrate. 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

E^of the mention] This invention relates to the organic electroluminescent element which oan take out 
luminescence by the cathode side of a component. 

organic EL device using an organ.c compound .n an ^ ^^/^e irtiKzltion research is positively made as a 
made driver voltage low sharply is easy for an organ.c EL ^^^^^ E [ device forms a 

next-generation display device. The conf.gurat.on .n wh.ch the ^J 1 ^^^ of an ano de 
transparence anode plate on the substrate us.ng at a substrate side. 

sro^r^ 

contrast at the time of luminescence improves Next "hen using ^"^mtorjm manllfoctured , without 
S th n ese e C:1n°,o 'JSffi/^^™ a^'ode p,ate is made to font, , substrate 

- ba'ntade high, and thereby, the .resistance -^^tS^^i-* ««* 
[0005] Since the above advantages are acquired by making J^Xthe organic layer in which the 

creates *e organic EL ^SS^SS^ KSS layer between an anode piate and 

X^e^^^^ 

Sr=r,Sl e fil ^rdert £££ this invention, these concretions are 
fiSSSftZZ —us transparence conductive iayer which constitutes ^athode , ^ organic EL device is 
explained. This amorphous transparence conductive layer IS '"^'^^^^^j exclusion of 
although it has transparency ]. it is desirable that res,st,vd» "J*™* ^^J™ ^ quality of the material. 

obtain a transparence light emittmg device it . taM f^^^mThXer to which the work function 
desirable for that to use thickness as an about * „ eV or |ess , for exarapl .. M g. 

set tHiokne- to^nm - |»n- using a m«a ta~rf* S^m" 'can be mentioned, .n this case, the 

:S^o„ S ^ve^ S or' Ire of especially ^—^^T^ZT^ layer at 
[0008] The organic layer which intervenes between an anode plate and cathoae conx 



luminous layer. In the organic EL device, an organic layer provides the interior of a luminous layer with the place 
of the recombination of the function to in_which an electron hole can be poured in by the anode plate or the 
electron hole transportation layer at the time of (1) electric-field impression, and an electron can be poured into 
it from an electronic injection layer, the transportation function, to which the charge (an electron and electron 
hole) which carried out (2) impregnation is moved by the force of electric field, (3) electrons, and an electron 
hole, and has the luminescence function tie this to luminescence etc. A hole-injection transportation layer is a 
layer which consists of an electron hole transfer compound, it has the function to transmit the electron hole 
poured in from the anode plate to a luminous layer, and many electron holes are poured into a luminous layer by 
lower electric field by making this hole-injection transportation layer intervene between an anode plate and a 
luminous layer. Moreover, the electron poured into the luminous layer from the electronic injection layer is 
accumulated near the interface in this luminous layer with the obstruction of the electron which exists in the 
interface of a luminous layer and a hole-injection transportation layer, raises the luminous efficiency of an EL 
element, and let it be the EL element which was excellent in the luminescence engine performance. 
[0009] If, as for an anode plate, a work function shows conductivity 4.8eV or more, there will be especially no 
limit. That with which the work function combined a metal 4.8eV or more, the transparence electric conduction 
film (conductive oxide film), or these is desirable. An anode plate may coat a carbon layer that it does not 
necessarily need to be transparent and black etc. As a suitable metal, Au, Pt, nickel, and Pd can be mentioned 
and In-Zn-O, In-Sn-O, ZnO-aluminum, and Zn-Sn-O can be mentioned as a conductive oxide, for example. 
Moreover, as a layered product, the layered product of Au and In-Zn-O, the layered product of Pt and In-Zn-O, 
and the layered product of In-Sn-O and Pt can be mentioned, for example. Moreover, as long as an interface 
with an organic layer is 4.8eV or more of work functions, since it is good, an anode plate may make an anode 
plate a bilayer and may use the conductive film of 4.8eV or less of work functions for the side which does not 
touch an organic layer. In this case, alloys, such as metals and aluminum alloys, such as aluminum, Ta, and W, 
and a Ta-W alloy, can be used. Moreover, microcrystals, such as amorphous semiconductors, such as conductive 
polymers, such as the doped poly aniline and doped polyphenylene vinylene, and alpha-Si, alpha-SiC, alpha-C, 
muC-Si, and muC-SiC, etc. can be used, furthermore, Cr 203 which is the oxide of black semi-conductor 
nature, Pr 205, NiO, Mn 205, and Mn02 etc. — it can use. 
[0010] 

[Problem(s) to be Solved by the Invention] As mentioned above, the technique which takes out light from a 
cathode side is indicated by JP,10-1 62959.A by forming cathode by the ultra-thin electron injection metal layer 
and the amorphous transparence conductive layer. The improvement of as opposed to an anode plate with a 
deer is not made. That is, in order to take out light efficiently from the cathode by the side of a top face, there 
is no description about the anode plate by the side of an effective inferior surface of tongue. It is only being 
described that it is possible to use the metal in which the conductivity of 4.8eV or more of work functions is 
shown, the transparence electric conduction film, or its combination in the anode plate. Au, Pt, nickel, and Pd are 
raised as a suitable metal. However, these metals cannot say adhesion with an organic layer with fitness, but 
tend to generate a dark spot (nonluminescent point) and uneven luminescence. Furthermore, the ultra-fine 
processing technology of these metals is not established, but highly minute patterning is difficult. 
[0011] 

[Means for Solving the Problem] In order that this invention may take out light efficiently from the cathode by 
the side of a top face in view of the technical problem of a Prior art mentioned above, it aims at offering the 
organic electroluminescent element equipped with the anode plate configuration by the side of an effective 
inferior surface of tongue. The following means were provided in order to attain this purpose. That is, it consists 
of an anode plate, cathode, and an organic layer held among both, and said anode plate is characterized by 
including the metal belonging to five groups of the periodic table, or six groups in the part which touches an 
organic layer at least in the organic electroluminescent element containing the organic luminous layer which 
emits light by the recombination of the electron hole to which said organic layer is supplied from this anode 
plate, and the electron supplied from this cathode. Preferably, said metal is chosen from chromium, molybdenum, 
a tungsten, a tantalum, and niobium. Moreover, the work function of said metal is less than 4.8eV. Moreover, the 
reflection factor of said anode plate is 40% or more. Said anode plate is light reflex nature, said cathode is light 
transmission nature and luminescence is emitted mainly from a cathode side. Preferably, the laminating of said 
cathode, said organic layer, and said anode plate is carried out to order from the top to the substrate. 
[0012] This invention also includes the display which used for the pixel the organic electroluminescent element 
mentioned above. The data line with which the display concerning this invention gives the scanning line for 
choosing a pixel fundamentally and the brightness information for driving a pixel is arranged in the shape of a 
matrix. Namely, each pixel The organic electroluminescent element which emits light according to the amount of 
currents supplied. The first active element which has the function which writes in a pixel the brightness 
information which was controlled by the scanning line and given from the data line, The second active element 
which has the function which controls the amount of currents supplied to this organic electroluminescent 



element according to this ****** rare ********** is included. The writing of the brightness information to each 
pixel It is carried out by impressing the electrical signal according to brightness information to the data line, 
where the scanning line is chosen. The brightness information written in each pixel is held at each pixel, even 
after the scanning line is un-choosing, and the organic electroluminescent element of each pixel can maintain 
luminescence by the brightness according to the held brightness information. Said organic electroluminescent 
element consists of an anode plate, cathode, and an organic layer held among both, and said organic layer 
contains the organic luminous layer which emits light by the recombination of the electron hole supplied from 
this anode plate, and the electron supplied from this cathode. As a description matter, said anode plate contains 
the metal belonging to five groups of the periodic table, or six groups in the part which touches this organic layer 
at least. Preferably, said metal is chosen from chromium, molybdenum, a tungsten, a tantalum, and niobium. 
Moreover, the work function of said metal is less than 4.8eV. Moreover, the reflection factor of said anode plate 
is 40% or more. Said anode plate is light reflex nature, said cathode is light transmission nature and luminescence 
is emitted mainly from a cathode side. Accumulation formation of each pixel is carried out on the substrate, and 
the organic electroluminescent element contained in each pixel carries out the laminating of cathode, an organic 
layer, and the anode plate to order from a top to this substrate. 

[0013] According to this invention, the anode plate of an organic electroluminescent element consists of a metal 
belonging to five groups of the periodic table, or six groups. Refractory metals, such as chromium, and 
molybdenum, a tungsten, a tantalum, niobium, are contained in these metals. The work function of these metals 
is less than 4.8eV, for example, chromium is become to 4.5eV and the tungsten has become 4.6eV. Moreover, a 
reflection factor is 40% or more. Metals (Au, Pt, nickel, Pd, etc.) with a as high work function as 4.8eV or more 
have been used from the need of supplying an electron hole as an anode plate conventionally. The metals (Cr, 
Mo, W, Ta, Nb, etc.) which replace with this and belong to five groups with a lower work function or six groups 
are used for this invention. Even if it was a metal belonging to five groups or six groups, it has checked that an 
electron hole could fully be supplied. . Rather, compared with gold (Au) etc., the defect is excellent also in 
workability few and chromium (Cr) etc. is synthetically excellent in it as an anode material of an organic 
electroluminescent element. 
[0014] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of operation of this invention is explained 
to a detail below. Drawing 1 is the sectional view showing the fundamental configuration of the organic 
electroluminescent element concerning this invention. This organic electroluminescent element consists of an 
anode plate A, cathode K, and an organic layer 10 held among both so that it may illustrate. The organic layer 10 
contains the organic luminous layer 103 which emits light by the recombination of the electron hole supplied 
from an anode plate A, and the electron supplied from Cathode K. Furthermore, the hole injection layer 101 and 
the electron hole transportation layer 102 are included. Cathode K is the laminated structure of the ultra-thin 
electron injection metal layer 11 and the transparence conductive layer 12. As a description matter, an anode 
plate A contains the metal belonging to five groups of the periodic table, or six groups in the part which touches 
an organic layer 10 at least. Preferably, an anode metal is chosen from chromium, molybdenum, a tungsten, a 
tantalum, and niobium. Moreover, the work function of an anode metal is less than 4.8eV. For example, chromium 
is become to 4.5eV and the tungsten has become 4.6eV. The reflection factor of the anode plate A which 
consists of these metals is 40% or more. That is, an anode plate A is light reflex nature, Cathode K is light 
transmission nature and luminescence is emitted mainly from Cathode K side. The laminating of Cathode K, an 
organic layer 10, and the anode plate A is carried out to order from the top to the substrate 1. In addition, an 
anode plate A may be others, a laminating, or an alloy. [ pure metal / monolayer ] What is necessary is 
fundamentally, just to include the metal belonging to five groups of the periodic table, or six groups in the part 
which touches an organic layer 10. Anode plates A are a metal, alloys, or these layered products. 
[0015] For example, when chromium was formed by 200nm of thickness as an anode plate A on the glass 
substrate 1 and the reflection factor was measured, it was 67% on the wavelength of 460nm. Moreover, the 
ultra-thin electron injection metal layer 11 which consists of an alloy of Mg:Ag was formed by 10nm of thickness 
as cathode K, and 200nm of transparence conductive layers 12 was formed further in piles. It was 53% when the 
permeability of this laminating cathode K was measured on the wavelength of 460nm. When the electrical 
potential difference of 8V was impressed between the anode plate-cathode of the organic EL device formed like 
illustration using these anode plates A and Cathode K, the current of 20 mA/cm2 was observed and the 
luminescence brightness of 900 cd/m2 was observed from Cathode K side. The considerable amount of 
luminescence which went in the direction of anode plate A is reflected, and it reverses, and emanates from 
Cathode K side. The good carrier impregnation property and the luminescence property were able to be checked. 
Moreover, the dark spot was not seen in a luminescence side. 

[0016] As an example of a comparison, the organic EL device shown in drawing 2 was created. It is the same as 
that of the structure fundamentally shown in drawing 1 , and the corresponding reference number is given to the 
corresponding part. A different point produced the organic EL device for the anode plate A as ITO of the 



transparence electric conduction film. Thus, although the current of 23 mA/cm2 was observed when the 
electrical potential difference of 8V was impressed between the anode plate-cathode of the produced organic 
EL device, the luminescence brightness from Cathode K side was small compared with the organic EL device of 
250 cd/m2 and drawing 1 . Having been emitted to the glass substrate 1 side, without luminescence spread in 
the direction of anode plate A hardly reflecting is shown. Since the organic EL device manufactured by this 
invention can take out efficiently luminescence generated in the organic luminous layer 103 from a top face, it 
can obtain good top-face luminescence, so that clearly from the above comparison result. 

[0017] Hereafter, the manufacture approach of the organic EL device applied to this invention with reference to 
drawing 3 thru/or drawing 6 is explained to a detail. In this example, chromium was used as an anode plate which 
consists of a metal. The work function of chromium is 4.5eV. As shown in drawing 3 , chromium (Cr) is formed by 
DC sputtering by 200nm of thickness on a glass substrate 1. Using an argon (Ar) as sputtering gas, the pressure 
was set to 0.2Pa and DC output was set to 300W. Patterning is carried out to a predetermined configuration 
using the usual lithography technique. It is processed using ETCH-1 (Sanyo Chemical Industries, Ltd. make) as 
an etching reagent. The anode plate A of a predetermined configuration is obtained. Chromium is processible 
with high degree of accuracy and sufficient repeatability with said etching reagent. Furthermore, when process 
tolerance is required, processing by dry etching is also possible. As etching gas, the mixed gas of chlorine (C12) 
and oxygen (02) can be used. If reactive ion etching (RIE) is used especially, highly precise processing can be 
performed and control of the configuration of an etching side is possible. If it etches on condition that 
predetermined, taper-like processing is possible and the short-circuit between cathode-anode plates can be 
reduced. 

[0018] Next, as shown in drawin g 4 , an insulating layer 15 is formed on the substrate 1 with which chromium 
was processed into the predetermined pattern. Although especially limitation does not have the ingredient used 
for an insulating layer 15, the silicon dioxide (Si02) is used in this example. Si02 is formed in 200nm of thickness 
by sputtering. There is especially no limitation in the membrane formation approach. Using the usual lithography 
technique, Si02 is processed so that opening may be prepared on chromium. The mixed liquor of fluoric acid and 
ammonium fluoride can be used for etching of Si02. Again. Processing by dry etching is also possible. Said 
opening becomes a part for the light-emitting part of an organic EL device. In addition, although said insulating 
layer 15 is not indispensable to this invention, installing is desirable in order to prevent the short-circuit between 
anode plate-cathode. 

[0019] Then, as shown in drawingj) , chromium and the glass substrate 1 with which Si02 was formed are put 
into a vacuum evaporation system, and an organic layer 10 and the metal layer 11 of Cathode K are formed by 
vacuum evaporationo. As a hole injection layer 101, the bis(N~naphthyl)-N-phenyl benzidine (alpha-NPD) was 
used for the organic layer 10 as 4, 4', and a 4"-tris (3-methylphenyl phenylamino) triphenylamine (MTDATA) and 
the electron hole transportation layer 102, and the eight-quinolinol aluminum complex (Alq) was used for it as a 
luminous layer 103 here. The alloy (Mg:Ag) of magnesium and silver was used for the metal layer 1 1 of Cathode 
K. Each ingredient belonging to an organic layer 10 fills up the boat for resistance heating with 0.2g, respectively, 
and attaches it in the predetermined electrode of a vacuum evaporation system. The magnesium of the metal 
layer 1 1 fills up 0.1 g with 0.4g, a boat is filled up with silver, and it attaches in the predetermined electrode of a 
vacuum evaporation system. After decompressing a vacuum chamber up to 1.0x10 to 4 Pa, an electrical 
potential difference is impressed, sequential heating is carried out and each boat is made to vapor-deposit. 
Vacuum evaporationo was made to vapor-deposit the metal layer 1 1 which only a predetermined part becomes 
from an organic layer 10 and Mg:Ag by using a metal mask. A predetermined part is a part which chromium has 
exposed on a substrate 1. Since it was difficult to vapor-deposit with high precision only into the part which has 
exposed chromium, the vacuum evaporationo mask was designed so that the whole part which has exposed 
chromium might be covered (the edge of an insulating layer 15 is started like). First, as a hole injection layer 101, 
alpha-NPD was vapor-deposited as 30nm and an electron hole transportation layer 102, and 50nm of Alq(s) was 
vapor-deposited for MTDATA as 20nm and a luminous layer 103. Furthermore, Mg:Ag is formed as a metal layer 
1 1 of Cathode K on an organic layer 10 by performing vapor codeposition of magnesium and silver. Magnesium 
and silver are setting the ratio of a membrane formation rate to 9:1. Thickness of Mg:Ag was set to lOnm. 
[0020] Finally, as shown in drawing 6 , it moves to another vacuum chamber and the transparence conductive 
layer 12 is formed through the same mask. DC sputtering is used for membrane formation. At this example, the 
transparence electric conduction film of an In-Zn-O system in which good conductivity is shown is used by 
room temperature membrane formation as a transparence conductive layer 12. Membrane formation conditions 
were set to the mixed gas (volume ratio Ar.O 2= 1000:5) of an argon and oxygen, the pressure of 0.3Pa, and DC 
output 40W as sputtering gas. Membranes were formed by 200nm of thickness. 

[0021] As the ingredient of an anode plate A. A tungsten besides chromium may be used. In this case, a 
tungsten (W) is formed by DC sputtering by 200nm of thickness on a glass substrate. Using an argon (Ar) as 
sputtering gas, the pressure was set to 0.2Pa and DC output was set to 300W. Then, patterning processing was 
carried out by dry etching. CF4 or SF6 can be used as etching gas. If reactive ion etching (RIE) is used 



especially, highly precise processing can be performed and control of the configuration of an etching side is 
possible. If it etches on condition that predetermined, taper-like processing is possible and the short-circuit 
between cathode-anode plates can be reduced. The next process is the same as the case of chromium. 
[0022] Next, the appearance property of an organic EL device is explained with reference to drawing 7 thru/or 
drawing 10 . Drawing 7 picturizes the luminescence side of the example which used chromium (Cr) as an anode 
plate A. A luminescence side is 2mm angle and a dark spot (nonluminescent point) is accepted slightly. Drawing 8 
picturizes the luminescence side at the time of using a tungsten (W) as an anode plate A. Similarly, a dark spot 
(nonluminescent point) is accepted slightly. Drawing 9 picturizes the luminescence side of the example of 
reference which used ITO as an anode plate A, and a considerable dark spot (nonluminescent point) is accepted. 
Drawing 10 picturizes the luminescence side of the example of reference which used gold (Au) as an anode plate 
A, and a lot of dark spots (nonluminescent point) are accepted. This is because the adhesion of gold and an 
organic layer is bad. 

[0023] The display which finally used the organic EL device concerning this invention for the pixel is explained. 
An image is displayed by arranging many pixels in in the shape of a matrix, and generally, controlling optical 
reinforcement by the display of a active-matrix mold for every pixel according to the given brightness 
information. When liquid crystal is used as electrooptic material, the permeability of a pixel changes according to 
the electrical potential difference written in each pixel. The actuation also with the fundamental display of the 
active-matrix mold using the organic electroluminescence ingredient as electrooptic material is the same as that 
of the case where liquid crystal is used. However, unlike a liquid crystal display, an organic electroluminescence 
display is a spontaneous light type which has a light emitting device in each pixel, and has an advantage, like a 
back light with the high visibility of an image has needlessness and a quick speed of response compared with a 
liquid crystal display. The brightness of each light emitting device is controlled by the amount of currents. That 
is, in that a light emitting device is a current drive mold or a current control mold, a liquid crystal display etc. is 
large and it differs. 

[0024] A passive matrix and an active matrix are possible also for an organic electroluminescence display as the 
drive method like a liquid crystal display. Although structure of the former is simple, since implementation of a 
large-sized and high definition display is difficult, development of an active matrix is performed briskly. An active 
matrix is controlled by the active element (generally it may call the thin film transistor which is a kind of an 
insulated gate field effect transistor, and Following TFT) which prepared the current which flows to the organic 
EL device formed in each pixel in the interior of a pixel. The equal circuit for 1 pixel is shown in drawing 1 1 about 
the organic electroluminescence display of this active matrix. Pixel PXL consists of organic EL device OLED, the 
thin film transistor TFT1 as the first active element, a thin film transistor TFT2 as the second active element, 
and retention volume Cs. Since an organic EL device has a rectifying action in many cases, it may be called 
OLED (organic light emitting diode), and uses the notation of diode by a diagram. In the example of illustration, 
the source S of TFT2 is made into a reference potential (touch-down potential), and while the cathode K of 
OLED is connected to Vdd (power-source potential), the anode plate A is connected to the drain D of TFT2. On 
the other hand, the gate G of TFT1 is connected to the scanning line X, Source S is connected to data-line Y, 
and Drain D is connected to the gate G of retention volume Cs and TFT2. 

[0025] In order to operate PXL, first, the scanning line X is made into a selection condition, if the data potential 
Vdata which expresses brightness information to data-line Y is impressed, TFT1 flows, retention volume Cs 
charges or discharges, and the gate potential of TFT2 is in agreement with the data potential Vdata. If the 
scanning line X is made into the condition of not choosing, TFT1 becomes off, and although TFT2 is electrically 
separated from data-line Y, the gate potential of TFT2 will be held with retention volume Cs at stability. The 
current which flows to organic EL device OLED through TFT2 serves as a value according to the gate / 
electrical potential difference Vgs between the sources of TFT2, and OLED continues emitting light by the 
brightness according to the amount of currents supplied from TFT2. 

[0026] As mentioned above, once it writes in Vdata, by the circuitry of the pixel PXL shown in drawing 1 1 , 
OLED will continue luminescence by fixed brightness for one frame until it is rewritten next. If a majority of such 
pixels PXL are arranged in the shape of a matrix like drawin g 12 , a active-matrix mold display can be 
constituted. As shown in drawin g 12 , the scanning line X1 for this display to choose Pixel PXL thru/or XN, and 
data-line Y that gives the brightness information (data potential Vdata) for driving Pixel PXL are arranged in the 
shape of a matrix. While the scanning line X1 thru/or XN are connected to the scanning-line drive circuit 21, 
data-line Y is connected to the data-line drive circuit 22. A desired image can be displayed by repeating the 
writing of data-line Y to Vdata by the data-line drive circuit 22, making sequential selection of the scanning line 
X1 thru/or the XN by the scanning-line drive circuit 21. With the display of a passive-matrix mold, with the 
active-matrix mold display shown in drawing 12 to emitting light only at the moment of being chosen, in order 
that the organic EL device of each pixel PXL may continue luminescence also even for after write-in 
termination, the light emitting devices contained in each pixel PXL are points — compared with a passive-matrix 
mold, the peak brightness (peak current) of an organic EL device can be lowered — and become advantageous 



on a high definition, especially large-sized display. 

[0027] Drawing 13 expresses typically the cross-section structure of the pixel PXL shown in drawing 11 . 
However, in order to make illustration easy, only TFT2 is expressed as OLED. OLED piles up an anode plate A, 
an organic layer 10, and Cathode K in order. It has dissociated for every pixel, and an anode plate A consists of 
chromium according to this invention, and is light reflex nature fundamentally. Common connection is made 
between pixels, for example. Cathode K is the laminated structure of the metal layer 1 1 and the transparence 
conductive layer 12, and is light transmission nature fundamentally. If the electrical potential difference (about 
10V) of the forward direction is impressed between anode plate A / cathode K of OLED which has this 
configuration, impregnation of carriers, such as an electron and an electron hole, will take place, and 
luminescence will be observed. Actuation of OLED is considered to be luminescence by the exciton formed with 
the electron poured in from the electron hole and Cathode K which were poured in from the anode plate A. 
[0028] On the other hand, TFT2 consists of the gate electrode 2 formed on the substrate 1 which consists of 
glass etc., gate dielectric film 3 put on that top face, and a semi-conductor thin film 4 piled up above the gate 
electrode 2 through this gate dielectric film 3. This semi-conductor thin film 4 consists for example, of a 
polycrystalline silicon thin film. TFT2 is equipped with Source S, Channel Ch, and Drain D used as the path of 
the current supplied to OLED. Channel Ch is exactly located in right above [ of the gate electrode 2 ]. TFT2 of 
this bottom gate structure is covered with the interlayer insulation film 5, and the source electrode 6 and the 
drain electrode 7 are formed on it. On these, OLED mentioned above through another interlayer insulation film 9 
is formed. 
[0029] 

[Effect of the Invention] As explained above, according to this invention, the light generated in the luminous 
layer can be efficiently taken out from the up electrode side which is cathode. By using a metal with a reflection 
factor higher than the transparence electric conduction film for an anode plate, the light transmitted to the 
anode plate side is reflected, and it takes out from an up electrode side. Moreover, good luminous efficiency is 
acquired in this invention. There is hole-injection effectiveness of the case where the transparence electric 
conduction film (for example, ITO) is used for an anode plate, and an abbreviation EQC. Furthermore, there is 
little generating of the dark spot (nonluminescent point) seen at the time of luminescence. In addition, it is 
possible to perform patterning of an anode plate with high precision. It is possible to manufacture a highly minute 
display easily. Furthermore, structure and a process are simple. Although reflecting layers, such as a metal, can 
also be put into the bottom of it when an anode plate is set to ITO like the former, structure and a process 
become complicated from this invention. Moreover, since it is possible to take out light from a top-face 
electrode side efficiently, TFT can produce an organic EL device with a high numerical aperture on a formation 
**** glass substrate, for example. Since TFT does not let light pass when taking out light from a lower 
electrode, a numerical aperture can be obtained only several%. Therefore, it is possible to produce the display of 
a highly efficient active matrix using an organic EL device by this invention. 
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2. **** shows the word which can not be translated. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawin g 1] It is the sectional view showing the fundamental configuration of the organic EL device concerning 
this invention. 

[ Dra wing 2] It is the sectional view showing the configuration of the organic EL device concerning the example of 
reference. 

[ Drawin g 3] It is process drawing showing the manufacture approach of the organic EL device concerning this 
invention. 

[ Drawi ng 4] It is process drawing showing the manufacture approach of the organic EL device concerning this 
invention similarly. 

[ Drawin g 5] It is process drawing showing the manufacture approach of the organic EL device concerning this 
invention similarly. 

[Drawing 6] It is process drawing showing the manufacture approach of the organic EL device concerning this 
invention similarly. 

[DrawjngJ?] It is the expansion top view showing the luminescence side of an organic EL device. 
[Dr awin g 8] Similarly, it is the expansion top view showing the luminescence side of an organic EL device. 
[ Drawin g 9] Similarly, it is the expansion top view showing the luminescence side of an organic EL device. 
[Dr aw ing 10] Similarly, it is the expansion top view showing the luminescence side of an organic EL device. 
[Drawing 1 1] It is the representative circuit schematic showing 1 pixel of the display concerning this invention. 
[ Drawin g 12 ] It is the block diagram showing the whole indicating-equipment configuration concerning this 
invention. 

[Drawing J_3] It is the sectional view showing the structure of the display concerning this invention. 
[Description of Notations] 

1 [ ... A transparence conductive layer, 15 / ... An insulating layer, 103 / ... A luminous layer, A / ... An anode 
plate, K / ... Cathode ] ... A glass substrate, 10 ... An organic layer, 11 ... A metal layer, 12 
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10 0 2 41 mikr^X-fls-Jtm®. WflSELxVX 
A,tfTt>tiTl'»*. SB 

fisniss*0i ncmto mmpxnt^mim^oi 40 

ED, ^—(D^WiM^t LT©8?fH b^yisTif TFT 
1, ^Zl©t6Ki^i:LT©»^h7>> ? X^TFT2 

fi8Ht*«fe*fci«>, OLED HrtWBtt** *- H) i: 

t^o H^WJT'fi, T F T 2 tOV-X S fcSflMtti 
(8itiT3ft) tU OLE DcDfi^KfiV d d (Qftfl 
(u) iC&t^nS-Tj, HSAttT FT2«KUl'>D 

fcfcasft-c^s. -7j, t ft i coy- he lingua 
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[0 0 2 5] PX L%idf^$-l*5fc46lC, 3;T\ M'M^ 
WftVd a t a£9lttrf TFT I AWL, ®8 

Sffic s*%«xa«[«*n, TFT2oy-htt(4(i 

f-»Vda t alc-gnT&o j£««X*#aHRtt 
®i:-TSi:, T F T 1 tf*7fc:&tK TFT2li««W 
fC-r-*»Y^€»«»)««nS^ TFT2<Dy-hffl 

fflttfis^fsacsfcfeoT^Keif^nso tft2 

^UT^aELJR^OLEDKainSSaStt, TFT 

2oy-h/v-xiiB*EVg stisufeiafcfto, o 

L E DttT F T 2fr6ttJ&£ftS«»«£jSi;fc»jre 

[0 0 2 6] ±iSLfcJ;^{C, 01 HcSL/cBSlPX 
LO0»«!rit-pt4, -fiVd a t a<D«t£#£fT*. 
fi\ 5nS£-C-7U-A0IBk OLED 

&-%<DMm?ft?tZMmtZ>o £ <r> <fc 9 £Bfl P X L 
*Hl ZOiSJcvhU^xtfte^SEJiJ-rsi:, 7? 

HI 2 KTTst ctofC, *S*aBti, IB3KPXL*a« 
TS/-cA6<D^S^X IT-jSXN^ BfgPXL^Wf 
zrcVXDmStim (f-^lfiVd a t a) £4a.3r 

lflMXNttj££8UK»le]l&2 1 KS«Sft*-7j, f 
-^ISYttr-^lgUBiilHlKZ 2K»«E$n«o 
g|j|lal&2 lK«fcoTj£S«lX lT-jMXN^Ji^iiiRL 
ft#5* r-^tSUE!!ll@B2 2t«:J:oTr-*JaY*^ 
v d a t a 9 jg - f£i:k:<fctK mn<DB 

BT*«\ £BfgPXLlc#£n5fgftSHH4, mtRZft 
fcWmK<D*5IJt-rsotc«L, 01 2(C7nLfcT^7 L 

^pxlcdwise Lm^im^t^mtrumts 

[0 0 2 7] H 1 3t4, HI 1 fc^b/cB^P X LO»r 
Mb* OL EDi:T FT 2©**SLT^S. OLED 

it. t%®A. %ma \ oRrjm®K*]mcmtofct><DT< 

1 1 tiSWWMS 1 2<D«Uf$i£T'&»), »*Wfc?tJg 
i!ttT*;&£.o A^5«l^ : S-ri.0LEDcD|^liA/ll 
«KBlClB>3lRloaE (1 OVgJt) ZftiJQtZt, m 

5. OLE DOiimi, BffiA*^ttA*tifciE7Li:» 
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[0 0 2 8]-7j, T F T 2 fi#7Xl?fr e>&3Sl£ 1 
§ 0 T F T 2(iO L E Dfcfltt&SnStBSKOiiJSfcft* 

©# f i»y- h #?jgco t f t 2 (ijnmeiui 5 fc «t k> w. 10 
«7>wB/S£ftTvs. cft&©±£tt»j©jHHiifeaB 

9£:frLTiw3$ L/cO L E DtffiRKSftTVS, 
CO 0 2 9] 

»*«3ttj»*jW96n*o mmicmmmmm mousi 20 

%M<:JI?>ft£*-^X#-y h (IBBfoS) ©5g 

mt'&§ 0 vt%<Dmcm®z\ TotLitms. ^©t 

T F T^?fMnfc^^xa«±lcP w lP$0^^ilE L 30 
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L jg^fcffl ^TSttfll* 7 * r * 7^ H 0 * 7.#iS©t 
[0ffi©IBj#&Si0/!] 

[0 l ] *«WKjb^«^«E L-3H^©»*Wft«S/££ 
7jVf»rE0T-&5o 

[02] ##wcmt«E LfH^©$$**-r»rffi 

0T'fc 5o 

[04] flC<» *!8WKft^4W«E L^OiUg^ 

a*jjvrigia-e&*. 

[0 5] Bli;<, *^fcfrfr**»EL*?«!>«Jfcfr 
S*^1-Xig0T*fe5o 

[06] PIU<, *«WK3b^*W«ELjR ; F©l!!ifi^ 
ffi*^-rXS0T$.S o 

[0 7] *«E L^cD5g^ffi^rffi^¥ffi0t ; fe 

-So 

[08] IrIC<, W$E LiSt^©fiftffi£^<n£±¥ffi 
0T'fc-5„ 

[09] |5IU<, #®E LsfrP0^ffi*7S-f«*¥ii 
0T-&S o 

CHl 0] HC<, *f«E LS^©f§ftffi£5Vtilfc*:¥ 

ffi0T?&3„ 

[0 1 i ] *wwc«*«*««o-H*»**-r«tt 

®S&0-C*&3 O 

[01 2] *RW£&3g*3Sfi0£tttti«**-r7n 
[0 1 3] *!?0^lC^5*^gMcO^ji^^1-»iffi0T' 
[JWOllffli] 

i • • • #7Xifi, i o • • ■ frMK i i • • • £ 

MIL l 2 • • • l 5 • • • *&SiJf , l 0 

3 • • • »m A • • • K • - - RMi 



[HI] 



[02] 



R£& K 



—103 *BJfe© 



;-102 jEftffi&JH 
101 IEfl&AlB 



10 



>>12 EE©*® 
2-11 &JK@ 
-103 SSJfe® 



— 102 

-101 lEfl&AfS 



— i 



f$BB2 0 0 1-4 3 9 8 0 



[03] 



[0 4] 



— 1 *7XM 



[05] 



[06] 



15 



K 



*ttJB 10 



y\2 T&mm&m 



<H5 



[07] 




[08] 




[09] 




[01 0] 




1 1] 




OLED 



t*ffl 2001-43980 



[0 12] 



-PXL 



5 

a 

B 



"55 
"55 



"5 
"5 



£»* X2 



21 



"5S 



22 



•5 



XN 



[0 1 3] 



6 V— XU 



9 ©^3£^m 



OLED 

N ^12 2W5»aiS iifcBJB 




-5 JBRMIM 

-1 



7 Ku<f>M 



TFT2 
4 *4g<*ftaS 



(72)%^# £f£ F£-A(##) 3K007 AB03 AB18 BA06 CA01 CB01 

^fi5p a pJIIEdtp D aJII6TS7#35^ 7- DAOO DB03 EBOO FA01 GAOO 

-ttS^ttrt 5C094 AA05 AA14 AA43 AA60 BA03 

(72)#gBJ!# mm m BA27 CA19 DA09 EA05 EB02 



